In higher education, assessment integrity is pivotal to student learning and satisfaction, and, therefore, a particularly important target of continuous quality improvement. This paper reports on the preliminary development and application of a process of recording and analysing current assessment moderation practices, with the aim of identifying areas in need of improvement. Specifically, survey software was used to create a record keeping strategy in which unit coordinators documented the assessment moderation and integrity practices in each unit during each study period. Such an online survey approach to record keeping was amenable to data analysis with statistical software, which facilitated identification of trends and anomalies. Instructional staff responded well to the initiative. As is typically the case with monitoring of behaviour, improvements in assessment moderation practices were immediately apparent.
Introduction
Continuous quality improvement is 'a planned approach to transform organisations by evaluating and improving systems to achieve better outcomes' (Hunter et al. 2014, 1) . In the 1920s, continuous quality improvement originated in the manufacturing industry to improve quality and productivity (Colton 2000) . In the 1990s, the concept was increasingly applied to improve the quality of a range of human services organisations (Gamble 2011 ). Continuous quality improvement involves the systematic assessment of programme implementation and short-term outcomes in order to improve service delivery and long-term outcomes. It differs from conventional programme evaluation approaches in that it involves an iterative cycle of monitoring performance, identifying problems and potential solutions, and implementing changes, as well as the involvement of frontline and other staff in the improvement process (Dew and McGowan Nearing 2004) . Although a variety of theoretical paradigms of continuous quality improvement exist, Rubenstein et al. (2014) identified three essential features: (1) systematic data-guided activities; (2) iterative development and testing; and (3) designing with local conditions in mind.
Continuous quality improvement in higher education is based upon the assumption that processes and products can and should be improved over time (Dew and McGowan Nearing 2004) . New tools provide new opportunities for improving educational and administrative processes and increasing outputs, that is, students can always learn more (Gamble 2011) . In higher education, assessment exerts a profound effect on student learning and satisfaction (Klenowski 2011) . Indeed, university grades are of considerable consequence in terms of subsequent student employment and educational opportunities. Since the importance of valid student grades cannot be overstated, assessment moderation and integrity processes constitute particularly critical targets of continuous quality improvement in higher education.
Assessment moderation in higher education refers to 'a process for assuring that an assessment outcome is valid, fair and reliable and that marking criteria have been applied consistently' (Bloxham 2009, 212) , and as such is a critical factor in assessment integrity (i.e. the validity of assessment marks as an indication of student learning). Assessment moderation is described as 'a practice of engagement in which teaching team members develop a shared understanding of assessment requirements, standards and the evidence that demonstrates differing qualities of performance' (Adie, Lloyd, and Beutel 2013, 1) . Wallace et al. (2010) reported that assessment moderation is generally conceptualised as involving accuracy, consistency and comparability of marking, although precise definitions vary across instructional situations (Adie, Klenowski, and Wyatt-Smith 2012) . University assessment moderation strategies minimise the effect of individual assessor bias, satisfy government accountability demands, increase trust in standards and improve the quality of student assessment tasks (Annetts, Jones, and Deursen 2013; Bloxham 2012; Klenowski 2011; Smith 2012) .
Although labour-intense associated with delay in student feedback (Buglear 2011; Nuttall 2007) , assessment moderation has been linked to a range of positive learning outcomes (Adie, Lloyd, and Beutel 2013) . According to Bird and Yucel (2013) , assessment moderation allows lecturers to provide reliable and consistent feedback that contributes to student learning. Smith (2012) argued that assessment moderation practices motivate students to learn because measures are put in place to ensure the fairness, validity and reliability of assessment marking. Similarly, Sadler (2009) maintained that assessment moderation has 'a substantial affective impact on learners and their learning, influencing both students' sense of achievement, and their motivation and level of engagement in future courses' (159). Klenowski and Wyatt-Smith (2010a) contended that assessment moderation informs teaching, facilitates students' learning and promotes achievement standards in education and, therefore, contributes to 'quality teaching and learning experiences' (110). Assessment moderation reinforces standards which direct student focus on relevant learning content (Bloxham, Boyd, and Orr 2011; Klenowski and Wyatt-Smith 2010b) .
University assessment moderation practices
Assessment moderation is often equated with double marking, that is, two markers grade the same assessment (Smith 2012) . While double marking is a common form of assessment moderation and appears to increase inter-marker reliability (Kuzich et al. 2010) , it is lamented for presenting a 'singular or narrow view' of moderation (Adie, Lloyd, and Beutel 2013, 2) . Double marking as a form of moderation is criticised for lacking reliability, as two assessors often have different reasons for giving a student the same mark (Sadler 2013) . Annetts, Jones, and Deursen (2013) argued that the correlation between the marks awarded by two assessors tends to be low. The total mark for an assessment may be similar across the two markers despite differences in marks awarded to assessment sub-sections, which gives double marking a false sense of high reliability. Added to this, double marking is said to be problematic because it fails to take into consideration factors such as assessor's various levels of expertise, marking fatigue and marking time frame (Bloxham 2009 ).
In contrast to double marking, which occurs at a single point in time, assessment moderation should occur across a number of assessment stages, that is, from planning and operationalisation of assessment design to review of students' results ). According to Kuzich et al. (2010) , the assessment moderation process consists of six steps: (1) design of the assessment by the unit creator; (2) development of marking criteria and distribution to staff and students; (3) students' submission of assignments; (4) assessors' grading of assignments based on marking schemes; (5) assessors' discussion and validation of marks; and (6) return of assignments to students. Similarly, although with more parsimony, Thuraisingam et al. (2010) proposed three phases of assessment moderation: (1) assessment design and development; (2) assessment implementation and marking; and (3) review and evaluation of marks.
Moderation, in this 'whole-of-course approach' (Smith 2012, 48) , includes initial conceptualisation of the assessment tasks and active involvement of all assessors who discuss, negotiate and clarify understanding of the marking criteria. This viewpoint is in accordance with that of many of the lecturers in the Wallace et al. (2010) study, who suggested that moderation must ensure that 'assessment standards as well as content and delivery methods are well understood by all staff and students from the very beginning' (4). The Australian Tertiary Education Quality and Standard Agency has ruled that assessment moderation should be part of curriculum design, not just concerned with performative outcomes (Adie, Lloyd, and Beutel 2013) .
Related to the holistic view of assessment moderation is a widely supported strategy referred to as the analytical criterion-referenced approach, in which each critical aspect of the assessment is judged independently, as is commonly the case with the use of marking rubrics (Goos and Hughes 2010; Hunter and Docherty 2011; Kuzich et al. 2010) . Wyatt-Smith, Klenowski, and Gunn (2010) maintained that the strength of this approach is that it provides 'explicit provision' (61) to support assessors' marking decisions. Sadler (2013) asserts that 'judgements should be made in as direct and absolute a way as possible ' (14) . Bloxham (2009) and Orr (2010) point out several benefits of the criterion-referenced approach to moderation, which include improved reliability and objectivity, avoidance of the effects of soft markers and hard markers, and development of staff confidence in marking assessments. In a study comparing assessment with criteria and without criteria, Van der Schaaf, Baartmanb, and Prins (2012) found that, when marking without criteria, assessors relied mainly on their personal opinions and less on students' quality of work, whereas when marking with criteria, their judgement processes were more informed and the quality of their marking was enhanced. Bloxham, Boyd, and Orr (2011) pointed out that 'using criteria is considered best practice to the point that they are mandatory in some universities' (656).
However, criterion-referenced approaches to assessment moderation are not unanimously endorsed. In a study of 12 assessors in two universities in the UK, Bloxham, Boyd, and Orr (2011) found that most assessors made holistic rather than analytical judgements without 'evidence of linear or discrete processing of individual criteria ' (662) . Furthermore, a majority of assessors revealed they referred to the marking rubrics as a post hoc process to justify their holistic judgement. Instead of using the provided marking criteria, assessors developed their own 'standard frameworks' based on their knowledge of students' work (655). Added to this, some of the assessors tended to work backwards, making a holistic decision of the total score first, and then assigning marks for each criterion (Bloxham 2012) . Annetts, Jones, and Deursen (2013) , in exploring the marking of 75 dissertations, found that some examiners 'relied mainly on experience' (314), and did not base their judgements on the provided marking rubrics. Similarly, Sadler (2013) found that less proficient assessors tended to rely more on marking criteria, while more experienced assessors tended to make holistic judgements. Adie (2012) reported that some assessors weighted the criteria, combining 'marks in different ways which were not part of the policy discourse' (51). Bloxham (2009) observed discrepancies between the marking results and the marking criteria. Hunter and Docherty (2011) also found that assessors' comments about students' performance against the marking criteria were at odds with the overall grades. Sceptical about assessors' use of criteria, Wyatt-Smith, Klenowski, and Gunn (2010) maintained that, despite explicitly stated marking standards, it is unclear how 'teachers ascribe value and award a grade to student work' (59). Ashworth, Bloxham, and Pearce (2010) contended that assessment is a subjective activity, since assessors tend to choose their own interpretations of the marking rubrics based on their experience and 'their differing tacit knowledge of disciplinary standards' (222). Ironically, while students are expected to observe the assessment criteria as closely as possible (Smith 2012 ), assessors do not seem to share a common understanding of criteria and standards.
Therefore, for the criterion-referenced approach to assessment moderation to be effective, it has been suggested that marking criteria should be socially constructed among assessors rather than predetermined (Johnson 2013; Smith 2012) . In other words, assessors should discuss and debate to build shared understanding marking criteria from the early stage of the assessment design. By doing so, assessment criteria can be modified to improve clarity and precision (Hunter and Docherty 2011) . Moreover, course content, materials, resources, assessment tasks, model answers and marking guidelines have to be transparent to lecturers and students from the commencement of the course . Bloxham, Boyd, and Orr (2011) suggested that not only lecturers but students should also be allowed to discuss standards and assessment criteria to improve the validity and reliability of assessment moderation.
Other strategies of assessment moderation include anonymous marking, social moderation, statistical moderation, cross-marking and expert moderation. Anonymous marking is a method of assessment moderation that helps to avoid the effect of the assessor's knowledge of the students on the grades (Bloxham, Boyd, and Orr 2011) . In a study that examined the transcript of moderation conferencing sessions of 15 lecturers, Wyatt-Smith, Klenowski, and Gunn (2010) found that many assessors revealed their grading of students' work was reliant on their 'observations of student attributes and dispositions' (71). Anonymous marking, therefore, may reduce the effects of such prior knowledge of students. As Orr and Bloxham (2013) stated, assessment 'is not all about the student, instead it is all about the work' (248).
Social moderation, also called consensus marking, involves groups of assessors meeting to discuss and review the consistency of their marking judgements to reach an agreement on the quality of the student's work, to avoid an impressionistic approach to marking and de-privatise teachers' marking practice (Sadler 2013 ). Klenowski and Wyatt-Smith (2010a) argued that all types of moderation where lecturers meet inevitably involve an element of socialisation, since assessors 'interact with one another as they make explicit their judgements of student work samples' (116). Social moderation meetings are particularly important for new examiners to develop shared understanding of expected standards, and therefore improve intermarker reliability (Hunter and Docherty 2011) . Statistical moderation, also referred to as scaling or linking, involves statistical calculation of students' results and comparing those to 'an external anchor test or examination' (Maxwell 2010, 459) . Cross-marking characterises assessors' remarking each other's marked assignments . In high-stake situations where strong quality control is needed, expert moderation or panel moderation is required (Adie, Klenowski, and Wyatt-Smith 2012) .
Research questions and approach Current survey software, commonly available in university contexts and familiar to instructional faculty, provides a simple mechanism for assessment moderation and integrity recording keeping in the instructional environment. Data collected with survey software are easily analysed with statistical software. Can survey software be used to collect information on assessment moderation practices? Can survey data be analysed to determine areas in need of improvement in assessment moderation practices? Are university instructors amenable to use of survey software to monitor and improve assessment moderation practices?
Case study research consists of a detailed description of phenomena in the context of practice (Singh 2014) . 'The case study is particularly suited to research questions that require detailed understanding of social and organisational processes because of the rich data collected in context' (Hartley 2005, 323) . Thus, a case study is not a method but, rather, a research strategy. The context is an intentional aspect of research design. In organisational quality improvement, there are always too many variables to control and thus experimental research is inappropriate.
This paper reports a case study of an application of survey software as a mechanism of continuous quality improvement in higher education. The term survey was avoided because it failed to capture the essential function of continuous quality improvement. Thus, the phrase record of assessment moderation practice (RAMP) was used with university faculty and administrators in all discussion and presentation of associated record keeping processes and products directed toward continuous quality improvement.
Record of assessment moderation practice
The RAMP was trialled in a large university is Western Australia. Given the preliminary nature of implementation, only School of Education programmes were included. In this context, a full-time student enrols in four units per study period. Many units have multiple lecturers, but all units have a single unit coordinator who is responsible for assessment moderation and integrity within the unit. In the case study programmes, units were delivered on campus, fully online and/or internationally. In such an instructional context, the assessment moderation and integrity challenges were formidable, albeit typical of the complexity of contemporary university course offerings.
The RAMP consisted of unit coordinator response to a series of online survey software (Qualtrics 2014 ) items relevant to student assessment. A distinction between possible assessment moderation strategies for various instructional situations required slight tailoring of items and response options; for example, in some cases, fully online unit coordinators were geographically distributed, which rendered some moderation strategies unreasonable relative to on-campus unit coordinators with easy access to their instructional team. Thus, similar but not identical surveys were generated to annually collect data either twice (i.e. during on-campus semesters) or four times (i.e. during 13-week fully online study periods). However, consistency of items and response options was generally maintained to allow for comparison of assessment moderation practices across instructional situations.
As the quality agenda in higher education has been at the forefront of policy in the case study university, unit coordinators are expected to engage in comprehensive assessment moderation practices. For approximately two years prior to RAMP implementation, instructional development workshops and teaching and learning forums on assessment moderation practices have been promoted to all instructional faculty, although not all unit coordinators attend such professional development opportunities. Such workshops and forums served to increase instructor awareness of assessment policy requirements and models of assessment moderation. Thus, implementation and associated assessment moderation terminology were consistent with organisational climate and required instructional expectations.
All semester two unit coordinators in the on-campus programmes (n = 67) were sent an email requesting that they complete the required RAMP for their particular unit. Since unit coordinators were required to identify their unit from a list of all units offered during the semester, noncompliant unit coordinators were easily identified. Two follow-up email reminders were sent to unit coordinators who did not complete the required RAMP in the allocated one week: the first email reminder was sent at the beginning of the second week and the second email reminder was sent at the beginning of the third week. Sixty-three of the 67 unit coordinators completed the required RAMP. The email request as well as the final screen in the online survey requested unit coordinators to forward to an administrative assistant required materials including 'information provided to students that describes the assessments, marking rubrics or equivalent for each written assessment including tests, samples of marked assessments with completed rubrics (e.g. fail, credit, distinction, high distinction)'.
The first page of the survey queried: (1) the unit coordinator university identification number which facilitated sending email reminders to complete the RAMP; (2) the unit being reported which was selected from a complete list of units offered in the case study programmes during the semester; and (3) the number of summative student assessments in the unit, which was necessary as subsequent items queried the details of each assessment as illustrated in Figure 1 , and branched into other items depending upon the response option selected. Some student assessment types did not require moderation due to objective marking, as is the case, for example, with multiple-choice tests. Although formative assessment occurred, university policy does not require, nor is it common practice, to moderate formative assessments because marks do not contribute to final grades. Some items went beyond assessment moderation process to include assessment integrity more generally, for example, plagiarism prevention strategies. Figure 2 , dependent upon the response option selected by the unit coordinator, text boxes appeared for purposes of explanation. Such text box explanations allowed for provision of unit coordinators' subjective rationales for not engaging in assessment processes assumed to decrease plagiarism and increase the reliability and validity of student marks via assessment moderation processes. Such information is useful in understanding the complexity of individual situations as well as illuminating areas of required improvement (e.g. increased plagiarism prevent strategies and assessment moderation processes).
As illustrated in
Subjective marking associated with student written assessments and presentations was further queried with respect to specific approaches to assessment moderation. Based upon review of the literature and recognising diversity in assessment moderation practices, a range of survey items were developed in order to capture all possible moderation strategies. Illustrated in Figure 3 , unit coordinators reported current assessment moderation practice by selecting all that apply. The emphasis was on record keeping as a mechanism of continuous improvement, as opposed to monitoring compliance with university policy, although the latter was also a consequence of RAMP completion by unit coordinators. The expectation was that all unit coordinators would complete a RAMP each semester or study period.
Unit coordinators' feedback on specific survey items and the processes of information collection was encouraged and forwarded to the Director of Teaching and Learning for the case study university programmes. Such feedback ensured continuous improvement in processes and associated data validity and utility, and was promoted and encouraged based on theoretical and practical assumptions. Consequently, data and subsequent analysis may vary slightly across study periods/semesters, and perfectly aligned comparisons over time may not be possible in the case of some specific items that may change across context and/or over time. Thus is the complexity of continuously improving mechanisms of continuous improvement.
An obvious advantage of survey software for RAMP completion was the ease with which collected data could be downloaded, analysed with statistical software (i.e. SPSS for Windows) and presented with graphics software (i.e. Adobe Illustrator). For example, with respect to the 63 completed surveys for the second semester units, one unit (2%) had one assessment, 21 units (33%) had two assessments, 28 units (44%) had three assessments and 13 units (21%) had four assessments. Subsequent description of the assessment allowed for quick clarification of the apparent rogue unit with one assessment; it was a dissertation proposal unit. Figure 4 provides further description of the first case study assessment which was of considerable interest to the university instructors and administrators for the obvious and perhaps extreme use of written submissions. Such assessment patterns were easily discernable with RAMP data, and allowed for subsequent discussion with unit and programme coordinators to encourage diversity in assessment strategy.
With respect to the 63 completed surveys for the second semester units, unit coordinators further indicated that assessment moderation occurred in 51 cases and did not occur in eight cases (data were missing for four units which were easily identified for subsequent follow up). The most common reason given for lack of moderation was that it was not required in multiple-choice tests and quizzes, although two unit coordinators maintained that moderation was not required due to the nature of the assessment (e.g. dissertation proposal or personal planning document), and two claimed that they couldn't find a suitable co-moderator. Such reasons provide specific opportunities for improvement in assessment moderation processes by follow up with the unit coordinators who made such comments. The focus of such discussion was on problem-solving for continuous improvement in assessment integrity. Figure 5 provides a visual summary of the nature and extent of moderation (i.e. select all that apply) for the 51 unit coordinators responding in the affirmative to the item Is this assessment moderated? Reported as a percentage of those who responded, one unit coordinator indicated that the first assessment was not aligned with unit learning outcomes. Such information allowed for subsequent critical review of the assessment and corresponding modification, albeit slight. Less than 40% of unit coordinators held a pre-marking meeting with the instructional team, although the reasons for this were not queried. Pre-marking discussion of rubrics is supported as a best practice is assessment moderation (Orr 2010; Sadler 2013) . It may be that the instructional team had previously established familiarity with the marking criteria (i.e. from previous semesters).
Less than 50% of unit coordinators reported randomly checking some assessments marked by members of the instructional team; subsequent discussion revealed that unit coordinators felt that they were not allocated sufficient time in their workload to engage in all recommended assessment moderation practices. The workload issue, however, was not in relation to completing the RAMP but, rather, the actual time required to fully engage in comprehensive assessment moderation practices. Such instructor feedback was useful in determining realistic expectations. Consequently, instructor perception of the workload associated with comprehensive assessment moderation was communicated to university administration. Figure 6 depicts secondary analysis of the 51 unit coordinators who reported the nature and extent of moderation (i.e. select all that apply). The number of assessment moderation strategies reported was summed, a simple command in SPSS. As was readily apparent, considerable variability existed across units in the case study university programmes. Three of the 51 units (6%) used two of the nine assessment moderation/integrity strategies; 10 (20%) used all nine assessment moderation/integrity strategies. Such simple analysis allowed for meaningful discussion among university lecturers and administrators directed toward continuous quality improvement. Are all assessment moderation strategies weighted equally and thus appropriately summed? What are the unit coordinator and unit characteristics associated with various levels of assessment moderation strategy use? Do patterns of specific and collective strategies impact on student perceptions of assessment integrity and motivation to learn? RAMP data generated with survey software and analysed with statistical software facilitated processes of continuous quality improvement which included benchmarking, identifying patterns and anomalies, seeking explanations and providing mechanism of positive change.
Continuous improvement of RAMP
Focus group discussion with programme coordinators who manage unit coordinators revealed that preliminary implementation of the RAMP strategy was generally well received by unit coordinators. The survey software allowed for examination and analysis of the time spend by each unit coordinator in completing the survey, but such information reflects the time from start until submission which, in some cases, was several days. This is, nonetheless, a positive feature of survey software, since unit coordinators were able to complete the RAMP when convenient. In most cases, however, it appeared that RAMPs were completed in less than 20 min. It is likely that completion time would be further reduced as unit coordinators gain familiarity with the online data collection process. However, three of the 63 case study unit coordinators who completed the RAMP indicated that increased demands on their time must be recognised in their workload. Since completion was focused on continuous quality improvement, such comments were received positively by case study university programmes administration. A cost-benefit analysis is required.
A lesson learned in preliminary application of the process was the importance of the accuracy of the list of units offered (i.e. first page of the online survey) and that the email requests be sent to all and only the appropriate unit coordinators. Analysis of data downloaded into SPSS for Windows required some initial manipulation due to errors of inclusion and omission. Apparently, some records of available units and associated unit coordinators were not meaningful in the context of RAMP completion for a specific semester (e.g. independent studies and dissertation units). Some unit coordinators who taught across programmes (e.g. on campus and online) included inappropriate units (i.e. on-campus and online units required a slightly different format) by using the other response option from the list of units offered. In some cases, there were informal arrangements between instructional staff who both assumed they were unit coordinators for the same unit offered in different formats (e.g. on campus and online). Such unit coordinator confusion and consequential need for some entries to be deleted prior to analysis could have been avoided by more careful consideration of: (1) the list of units on the first page of the interface and (2) the individuals who were sent an email requesting RAMP completionextremely obvious in retrospect.
Case study application of the process resulted in numerous other such improvements to the online survey. For example, the first page of the online interface queried unit coordinators' staff identification number, which was subsequently used to determine who had not completed the RAMP and, thus, which unit coordinators required a follow-up email. Staff identification numbers, however, required conversion to staff name in order to determine staff email. A much improved approach in terms of minimising steps in processes would be to have the unit coordinator select his/her name from a list of names: the same accurate list of unit coordinator names used to ensure the initial request to complete the RAMP was emailed only to the appropriate unit coordinators. Although several items queried the source and type of co-assessors (not presented due to issues of case study programme anonymity), no information was collected on the actual number of instructional staff involved in moderation processes for each assessment. Analysis of patterns of responses may be influenced by the number of moderators, which is related, for example, to student enrollment. That is, units with many students and many lecturers may actually be easier to moderate due to the availability of potential co-assessors. All such identified case study limitations inform subsequent improvements to the RAMP process.
Preliminary feedback from unit coordinators, lecturers and university administration suggested strong support for mechanisms of continuous quality improvement in instructional processes generally, and for the online RAMP process specifically. Anecdotal comments revealed that unit coordinators appreciated automated approaches to record keeping due to ease of completion. Unit coordinators shared their experiences with members of their instructional teams, thereby rallying enhanced efforts to increase the validity of marks via assessment moderation practices. Lecturers mentioned that, although increased expectations of assessment moderation were time consuming, celebration of their efforts also appeared to increase following implementation. University administrators eagerly embraced detailed information based on actual data which improved practice, which was directly related to accreditation standards compliance.
The very process of RAMP completion increased awareness of the importance and requirements of assessment moderation. In models of continuous quality improvement, record keeping highlights expectations of excellence, which in turn leads to increased focus on achieving and surpassing minimum standards, which in turn drives instructional excellence. The focus of RAMP was on ensuring the integrity of student marks and grades, which is pivotal to maximising student learning. University instructional staff responded positively to efforts to promote student learning and in this regard comply with university policy. RAMP appeared to translate policy into visible and effective instructional practice.
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